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Cabo Rojo Genera 
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ng ce nte r 

° $ ipterco^ne^^^^^^ serve 45,055 persons 

i ;/ r C|y b de Leones Dperating 

° formerly Induded Rio Guanajibo surface water 
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persons 
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Site Geology and Hydrogeology 

° Volcanic bedrock 

J| -̂  Sabana Grande For̂ ^̂  

deposils 

7 Assume subsurface is fractured based on proximity of fault zones 
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Site Geology and Hydrogeology (continued) 

L7^7-:--: 
^-:.-¥: . 

7 Study area aquifer^^ alluvial deposits underlain by 

Miv: 7 
' 

. . " Groundwater generally occurs under water-table conditions in the 
limestone and alluvial deposits 

; ° Productive Aquifer 

- specific capacity: 2 to 18 (gal/nnin)/ft 7''/AA.:A7^-X 

~- transmissivity: 270 to 5,600 ft^/day 
yriif^-^ikj.-igyAii-(.y7'::'--i:'--' i y'. 'i''--' ''--i- -''' -7'7, '7"-!^''. - "i-''''\- .- 'i'' '7ii v"'^'' ' '"v . - . <: y -i. -/'-i^i !i :-•' 7-7. :s-! 

: ° Groundwater flow direction strongly influenced by the public 
^ • water-supply well field cone of depression 

i m est o n e f b ed ro c k 
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Surface Water 

7L'-
; & Rio Viejo 
; river and Cienaga de Cuevas sw^ 

[ ° The Cienaga was once a discharge fe^^^ 

i i l f I S^ f t l Cuevas swam p 
^ i are now sources of recharge to the aquifer, a result of operatiih^g 
' supply wells (Cabo Rojo 2, Gabo Rojô 3̂̂ ^̂  
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Objectives of Remedial Investigation 

[ | fe the minimum 
\ amount of data collection^ n 

14 Â^̂  t of site 

[ f ^ / ; 1^ a h dkcha racle ri sô u on 

; ^ ° determine if a significant risk to human health or the enviroh^̂ ^̂  

^ I exists '/.i/'Ci 

^ ; " support selection of a remedial approach ^̂̂̂̂̂^̂̂̂  i i i 
\°|^;j-if?v^''^:;i/^^ ''!'7-;---! •i7'.y". .-! / !.,- i^-:,-/'!- i ''/-'• 7' ..i': -i/ '-'.-'--iii^ 

/M?--SA7SLAA7L7777A/77: !/7::/7/-'AL 7-i-7!!A7/'y:L7'i/i.-L7. 'L--777LL7-7 
°-:^yiv-S;^-y-^.y^:'I : J"; • - x'- '.i • • , - • - • -'- ... . . • • • . •,. • ^ . •• >•. ' , - --- - . 

i ] ...stt supporting a ROD i: t̂ ^^^^ 
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Historical investigations 

if iJSGS Hydrogeology and GW/SW relations 

II PRASA Mô ^̂ ^ 
^7 -•''•''''' 
|̂ E M Site Discovery Initiative 

'§:A Reconnaissance at 68 faciliti ^ investigation at 12 
I ;A - - - . - - • - • I - - . 

^|;^ CVDCcd^^ 

" Borehole GW: PCE (3),:TCE;(lh ciŝ -̂ ^̂^ (1) 

L 2011 Soil Vapor Investigation 

i ~ SV: PCE and TCE (.1), DCE trace (1) 
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Key Assumptions 

; | ^ Focused in^ (CVOCs) 

, ! ° No migration to wetlands due t̂ ^ of supply wells 

' : ° No releases of CVOCs to catch basins 

; ° Cabo Rojo Urbano system operation continues 
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Conceptual Site Mode 

LEGEND, 

no Overburden 

113 Umestonerock 

• Bedrock • . 

-—S>- Groundwater and dissolved contaminant flow 

Watertable 

-tiL^ Confaminatfon plume 

JSS> Potential solution features 

.W Ndt.tdsedle ; : 

Conceptual Site Model 
Cabo Rojo Groundwater Contamination Site 

Cabo Rojo, Puejito Rico 
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Conceptual Site Mode 
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Field Investigation Sequence 

;* ^Potential Sou^ Area (PSA) Reconnaissance 
'•--/-i' ' '! -• ~i--''- ' ': • . .'. -. ' ' . - ' ' ! ' - . . " . 

11 A'L # Foi uttiioio t P W) Eva lu a t i o h 

. ° Drainage Features Investigation^ ; ; 
: ' • Collaborative Decision feint 
t/^l/IA-.'L-'-!!A7'LL7/'L/-7 ••-Z'-y:̂ '7--'''' ' - / ' - / ' - I ' ' ' ' ' ' - ' - ! - : ' ' ' ' -y'- y'.----- " . '. • 

7° Delineation of PSA Soil Contannination 
' I <̂  Collaborative Decision Point 
''77777 !L7y'-jj'i..ii":.-K:' '' 7y-}--7-''---.iy7"i 7: i^'''-'7 .7:::^.\"yi--, ''-:<'- , •.:'-' '••','-- •^--.•'.•- --•-• -

Overburden and Multiport MW Installations 
y7LL77A-7-!L'A7'"7L'.'^..7'':^i 7L-'--:'---7--7i'-'7:i'7'ii! v i.y.777°].- - ]y •' -'i-.:'' ' - 7":-':..- '-•: 7.^ 

^ Site-wjde GW Sampling 

? l,nd6or Air Evaluation (Gontingency) 

'Uter Contamination Site 



Field Investigation Considerations 

Single Mobilization/Collaborative Reviews 

Focused Analytical Services 

Access 

Green Considerations 

<-S:-r- i - -,- „-.-: - - - - . ' • ! : • . 

L^!-77%'.c'i'7,777-i'7' 
'•:4i:'-7--i'-'''ii.i7-"''-"'- ^ 

i7^777L-'7^-i''7-^:.:y''^-^y-

i,,^'ityf'i-''iiy.„---.-y i.-'i-yy-'i i-yH: 
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PSA Reconnaissance 

1 Ofclê ^̂ ^̂  PSAs 
^ > ŷ ssur̂ ^̂ ^ 

:iy777-77-_l/7-l. 

I 
- PRIDCO-5aSt of PR̂ ffî ^̂ ^ 

| l ; ; | | i | | i i l ' ^ 
A;i-i-:7LiL':A' '-^y7-L7!-~•i7i.L--'! I: ii-.-yyyi'•-'•''.•'-':'.'7'- 7.--:-i. --:: '..! -• 

/ 7o Interviews 
^1 Identification of CBs / storm water features which may infli»^n^^^^ 

on 

I Cabo Rojo Groundwatei ^̂ mth 



II Reconnaissance Fin̂ ^̂  to be Discussed with EPA throughout activity 
I and during concurrence teleconference 

J; ^ petermine if further inves warranted for each PSA 

if Receî ^ sanipling locations for PSA Investigations 

t|' ^ Reev̂ ^ to 

y^''77'r 
° Develop schedule for PSAs WA 

^tfiL-LL/LAALL^^^ 
pt7i7y'-.-{yyiii:7'-

Cabo Rojo Gro 



Production Well Evaluation 

I Obfective: Evaluate hydraulic properties and contaminant distribution 
I within the productî ô ^̂ ^ 

f:|;,^.C.:^^PO^W^^ ; '.A:y[ / / . 

[i|j;Si>ISfi|f 
[ o Continuous GW elevation measurement 

fH/AALA 

'L77 7'°'^LL. 

? Cabo Rojo Groundwater Contamination Site 

i 
^Smith 



•f-

Downhole Geophysical Logging 

I obj ect ivei: p rovid e d^ ta to d ef i n e by d ra u I ic j^ro p erties (I i th o I ogy, 
I fracture zonesy yerti^^ 

I 
j - Natural gamma 
L - Vertical flow (static and pun|pe^^ heat pulse flowmeter) 

J^-^^;^::,.;:;^^^^^ A7-/" 
; ^ ^ Data evaluation in field to identify depths of wire I inê d̂̂ ^̂  
, fracture zone sampling 

m'-"' !'^' 
' . • ' ^ \ ' i , i •' -. . 

m'-77''-. 7:7-.7':777 
^/A//L7L7/A7 

•L Cabo Rojo %?mth 
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PSA Investigations 

Objective: Characterize the extent of contamination at the PSAs and 
evaluate the potential for contaminant transport by surface water or 
sediment 
^ Soil Vapor Screening Samples 
° Soil Screening Samples 
® Groundwater^ 

° CB standinĝ ^̂ ŵ ^̂  

^Srmth 



PSA Investigations 

Soil Vapor Screening (6 PSAs not previously investigated) 
-̂  Samples at <ID ̂ l̂ ^̂ ^ 

— 10% Gonfirmatory analyses viafixed-base Labora 
<̂  i^ FSA: 48-hr W 
° Subsequent prop erd 

;SGll̂ Scrê ^̂  

- Continyous cor^ th^^ater table (40 ft bgs) 
< 30 sam^ 

'7W^,.7/-fri!ft^--, ''7.y l-L^7'L//!.' y-'L-:/ [:L^ !--''^-/ 

° watertable 'L'/•-'/•-7/:-7''L 
ii:--'/7 -''A:m& • -'-^--i. 

I Cabo Rojo Groundwater Contamination Site 



PSA Investigations (Continued) 

Groundwater Screening 

~ Samples from < 6 locations via DPT 
° water table 

° above bedrock 

- < 12 samples screened via field GC for site-related VOCs 

" 10% confirm^atpry analyses viafixed-base laboratory (standard W ) 

Catch Basin (CB) SampH^ 

™ Assume features to be sampled at 6 PSAs 

-~ :<;3 staf̂ ^̂ ^ 

:-^^3seyiiT^^ 



f <̂  
I Findings to be discussed wit̂ ^̂ ^ EPA throughout activity and during 
I concurrence teleconference following each of 9 PSA 

I p Preliminary results of VOCs in b 

I o Preliminary resû ^̂  of PSA investigations (VOCs in soil and GW); 
c 

' ' ° Determine need for source area soil deineati^^^ 

'7 
Revise CSM 

o Propose locations for overburden wells at PSAs '''A''WW7[ 

'^7!L7L - -y-y 

o 
^'^•Mii'-7'7-77 :<• 

7!AL'°'L-/7-

Smith 



PSA Soil Contamination Investigation 

Objective: Delineate the horizontal and vertical extent of PSA soi 

contamination to support the risk assessments and feasibility study. 

° Continuous cores via DPT at 10 SBs to the water table (40 ft bgs) 

° < 30 samples analyzed via CLP for TCL VOCs and TAL Metals 

— 0-2 ft bgs 
- interval of highest̂ â ^̂ ^ 
- Assumed^^'^^^^^^ 

/ LA^^^^ 

hA'AA^L/! 
7/7 , 

/A^ALL!/, 

^Srmth 



Monitoring Well Installations 

Objectives 

^ Evatû ^̂  

^ Evaluate côn̂^̂^̂  migrationand upgradient conditions 

^ Characterize vert ica of contamination 
^̂^̂^̂^ 

conta#iindnt flovv paths in the bedrock aquifer betAAAeen 

i i l ^ i l l i i i ^^ 
, 7 Overburden well installation 

' 7 ° Multiport well installation 

'̂rmth 



Overburden Monitoring Well Installations 

7 3 MWs at up to 6 PSAs via HSA 4-inch diameter 

° Screen intervals TBD based on the groundwater screening samples 

° Assume decisions wNI be made on an ongoing basis at each PSA 

- no demobilization between PSA investigations and well installation 

7^{Li ••:-!-'-7'-'^ 

7ly.7-:.,:..: s 

17L- :"L 

m777L7,. 

'v^^A:"'-:-! !'':7A-lL7'<''-r-7-'!-/L!'y,/- 7i--i-L -y''! 
• ̂ i,:'_77---'y''/':-• '^'^ !---• ' '--:•': i--'-i;- ' •/- • 

•:• Cabo Rojo Groundm/ater Contamination Site 



Multiport Monitoring Well Installations 

'-'L- o 

L7\ '®-

'• - .7 • ' 

8 Bedrock MWs via air rotary to 200 feet bgs 

Geoiphysical Logging 

to defin̂ ^̂ ^ fracture zones; vertical flow, water bearing zones 

Wireline F ract 

TCL VOCs, major cations / anions w/48rhr TAT for preliminary results 

CoHinuous commuriica^^^^ 

[0. fiCiHlaisks^^^^ with concurrent data 

•:'mr-,--:- iL 
•iSv7" :. 
--• '»°': • 1-7 

a^L-y-!/ 
}''<^t!7^ '•p • :• 

m/.-y 

^Srmth 



Site Wide Groundwater Sampling 

,«:;::,./?= 

mwmm 

-̂ wroimni (S®fri]®)rô  flow putSlh to ̂Wi> v) 

'0.|;1LI(VQ) 

\7}0--©ii!--jS} 

^i070/ 

'^S}^^^^ '''''''''! "̂1*"'̂  

0: mmm^'^-^w^ 
4sr 

LQ7 

^I7''-77A7!Z^77A.A^'' 

' Caho Roio Girdmdwdm7!CQrkamir}ati&n Site, 



Groundwater Sampling: Analyses 

TCL VOCs 

TAL inorganics 

chloride, methane, ethane, ethene, nitrate/nitrite, sulfate, 
sulfide, ferrous iron, and TOC TSS, TDS, alkalinity, ammonia, 
hardness, and TKN 

DO, ORP (as Eh), turbidity, T, ferrous iron, conductivity 

TCL VOCs 

Additional analytical fractions may be eliminated if no 
significant detections are found in Round 1. CDM Smith will 
confirm Round 2 parameters with EPA prior to mobilization 

OB wells 

18 (all) 

6 

Infield 

18 (all) 

TBD 

Multiport Wells 

48 (all ports) 

24 (3 per we 

In field 

48 (all ports) 

TBD 



Indoor Air Evaluation - Contingency 

Objective: Evaluate the nature and extent of indoor and sub-slab 
Vapor contamination resulting from Rl activ̂ ^̂  

If GW impacted by CVOCs is d̂ ê̂  within 100 feet vertically or 
horizontally, CDM Smith will notify EPA and together evaluate the 
need for soil vapor and/or indoor air investigations 

;̂  Assume 2 properties, eacĥ ^̂ m^ 

- ^ ^ 

&77m}M& -7-'7!:,.,7/-,. 7 ; 7:-A''' !^- • 7 - V : „ 7: 7-!..,-A 

Cabo Rojo Groundwater Contamincftion Site Ri/FS 



1 Risk Assessment Approach 

i Human Health Risk Assessment 

j Ecological Risk Assessment 

|-::::SLERA,;;-

/L - Clue bra dâ ^ (if releases identified): Sediment & 

t - PSAs: Soil 

. Surface Water 

Surface Water ; ; , 

f Cabo Rojo Groundwater Contamination Site Rl/fS -— — - — Smith 




